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摘  要 
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In order to improve the accuracy of workpiece surface, control the discharge 
parameters and predict the discharge results in micro-EDM, this paper explores the 
research difficulties of micro-EDM from the basic mechanisms of micro-EDM, and 
research from several aspects of dielectric breakdown, channel expansion, the energy 
distribution and thermal effects. The main research work is as follows: 
First of all, the breakdown mechanism and model of plasma channel have been 
studied in micro-EDM. Based on the discharge characteristics of micro-EDM, this 
paper proposes a breakdown mechanism which is applicable to micro-EDM, and this 
mechanism combines bubble mechanism and electronic mechanism. Then the 
breakdown model is established with the breakdown mechanism. 
Second, the expansion mechanism and model of plasma channel have been 
studied in micro-EDM. Summarizing the lack of knowledge on the stress analysis, 
energy balance and time-varying radius in previous channel expansion mechanism, 
this paper proposes a plasma channel expansion mechanism which is applicable to 
micro-EDM. Combined with the boundary layer theory, MHD and plasma physics 
formula, a new expansion model is established. 
Then, the thermal effect mechanism and model have been studied in micro-EDM. 
Based on previous model, this paper proposes a new mechanism that time-varying 
heat source radius is applied to the loading process. Using finite element analysis and 
CFD software FLUENT, the thermal effect model is established, which optimize the 
thermal effect process in micro-EDM. 
Finally, the model has been verified by experiments. In this paper, a large 
number of micro-EDM single pulse experiments are conducted. Compared the 
experimental results and the model results, it is verified that the model can be applied 
to single pulse micro-EDM. Extending to the multi-pulse continuous processing, 
many phenomena of the multi-pulse continuous experiments are explained. 
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